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(57) .. Stable topical compositions having a pH of from 
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branched and/or cross-linked anionic pplyelectrolyte 
polymer. Tlie compositions pf the present invention are 



.highly stable, and deliver high levels of active self-tan- 
ning agent to the skin upon topical application. = .. 
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Description.' ' • ^ - •, ' ■/ ^" '^'" V:" . " .v-: .:• ' " 

TECHNICAL FIELD 7^;'^.. .\ . ■ ■ r-^^ ' ''''^l.y.: ■ 

[0001] The present invention is directed towards cosmetic compositions corhprising a setf-tanning agent having good 
shelf stability, good application characteristics and innpart excelleni skin colpuration witliout , unacceptable orange dis- 
colouration. ' >'\"-V: ;v;'C -v.- ■ ■• \- : . ^ - ' . \ 

BACKGROUND ■ - - 



. [0002] A wide variety of cosmetic compositions containing self -tanning agents have been used to increase the pig- 
mentation of the skin. These compositions have been used to create artificial tans, bronzing the skin in a similar fashion . 
to exposure to the sun. These compositions are typically quite unstable,>having poor shelf, life. Thi$ Is thought to be ■ 
due to the highly reactive nature of the self-tanning agents therein. * 
[ '15 . [0003] . The prior art teaches several solutions to the'problem of stability of self-tahning agents in cosmetic cofnpo-; 
: sitions. US 6,231,837 B1 teaches the use of polyethoxyglycols such as ethoxydlglycol and polyois to stabilise self- 
tanning agent-containing compositions. WO 98/00098 teaches the combination of self-tanning agents and cross-linked 
: non-emulsifying siloxane elastomers to fomri stable emulsions. US 6,197,287 discloses anionic polymers andcompo-: 
. . sitjon? comprising ihem, including self-tanning agents. However, these solutions are not entjrely satisfactory at niain- 
20 taining the istability of self-tanning aigent-contalning formulatloris or have other disadvantages such as poor skin feel 
when topically applied. yy'^'-r-;:.:^ \ ^■'''''\:y 

[0004] Therefore, it is desirablie to provide stable cosnietic compositions comprising a self -tanning agent to provide 
a unique level of skin tianning that lifts the skin tone. Furthermore, it is desirable to provide a cosmetic composition . 
comprising both self -tanning skin colouring agents and chronic skin care actives that act synergistically to maximise 
25: skin tone enhancement. It Is further desirable to Include chronic skin regulating agents' in the compositions of the' 
;•. present invention to improve the skin barrier and so minimise any areas of dry or cbmprornlsed skin. This is desirable 
. ' f as dry skin areas have uneven uptake of colour resulting in a blotchy orvpatchy result; ' V J -^^^^ V; ; ; 



. SUMMABY • -^y.-: 
[0005] A cosnietic composition is provided (X>niprislng: 

: ; ; a) ase 




; wherein is H; CH2OH, CHOHCHgOH, CH(OH)CH(=0), CH(OCHg)CH(=0), CH(NH2)CH(=0), or CH( ' • ; . ' ; : 

' . . nyl)CH(=0); and R2 is H or CH2OH; and • ^-'^--'^''--l-'-^: 
. , b) across-linked anionic polyelectrolyte polymer, said polyelectrolyte polymer 

,:i) from 58.7% to 89.9999% by w^^ 
"•" •" ...'function; . ; v / '.'■.-r ^. ,.. . ^ . .■ ' ' ■■ .\ ■ ^ ; 

: 50 . : . ; ii) from 9.9999% to 40% by weight of the polyelectrolyte p^^^ 

'.\- / .-a hydroxy alkylacrylate; and. v.- . y;'-' 

iii) from 0.0002% to 1 .3% by weight bf the polyelectrotyte polymer of a diethylenic or polybthylenic cross-linking . ■ 
; agent; said composition further having a pH of from 3.5 to 4.5. Thepresent invention is. further directed to wards 

providing skin care kits, methods of regulating skin condition and methods of nnanufacture of the cosmetic \ \'i / 
• - ; ..composition.' • ' -^v ■■ V- " • = r . • ■' '" ->•••'./'"'. ••'' 

[0006] The compositions of the invention are stable, useful for topical application and for providing essentially im- , 
mediate (i.e. acute) improvement in skin appearance following.topical application. VVithput being limited by theory, It / ; . 
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Js believed that this acute improvement results at least In part from ah immediate Increase in skin tone by the self- 
' . tanning skin colouring agent. The compositions of the present invention have very good acute benefits on application, 
namely producing good skin tone without the skin appearing unnatural or orange in effect. 

[0007] Tfiese and other features, aspects, and advantages of tlie present invention will become evident to those 
5 skilled in the art from a reading of the present disclosure. . 

DETAILED DESCRIPTION " .[.'- / 

[0008] Allweights,measurementsandconcentrationshereinaremeasuredat25*!Conthecompositioninltsentirety^ 
}io unless otherwise specified. ' ' . • • .. ....... .. ".. . ' •.. ■ . • • • ' . 

[0009] Unless otherwise indicated, all percentages of compositions referred to herein are weight percentages and 
• all ratios are weight ratios-. " ' " . * 

. . :[0010] UnlQss Otherwise indicated/all molecular weights are weight average molecute^^^ 

[0011] Unless otherwise indicated, the content of all literature sources reiferred to withiri this text are' incorporated. 
" herein in full by reference. 

[001 2] Except where specific examples of actual measured values are i3resented, nunierical values referred to herein 
; / should be.considered to be qualified by the word ''about". 

[001 3] The cosmetic compositions of the present invention comprise a self-tanning agent. 7\s used herein, the term 
\ "self-tanning agent" includes a-hydroxy aldehydes and ketones such as di hydroxy acetone and structurally related^ 
20 compounds. This definition includes all such agents that are similarly useful in producing or inducing the artif icial.tanning 

process in human sfcin. Accordingly, the compositions of the present invention comprise an a-hydroxy aldehyde or 
. : , ketpne of thefomiula (I):. . : • / ■ ■ . ■ ■ ' 



25 



30- 




0) 



. - wherein Ri is H, CHgOH CHQHCHgOH, CH(OH)CH(=0), CH(0CH3)CH(=0), CH(NH2)CH(=0); or CH(NH-Phenyl)CH . 
(=0); and Rg is H or CHgOH Dihydroxyacetonie (DHAj itself may be represented by the following general stmctural ' 
.•35-.: fonnuia:-.* • • • 'V-* .." :/,.:,•,'. ■■. ^' ' ^ ,•^ " ..\ \' ' ■ • . v^; 



40 




' i. Dihydrpxyacetorie." ;= . ; = .-. - 

is . [0014} A number of other compounds are already known in the art as capable of producing or inducing the same 
artificial tanning process In human skin as is produced or induced by DHA. Some of these are structurally similar to 
DHA, and include the following; . ! 
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Glyceraldehyde ; : 
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-OH v; ■■■-■^vv 

2j3-dihydrbxy-succindialdchyde 
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2,3-Diinethoxysuccindialdehyde 
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■ 45. 
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• OH; 
Erythrulose 
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Erythrose 



is: 
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2-AmiTio-3-hy(lr6xy-succindialdehyde 
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SO 
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:2-BenzyIamino-3-hydfoxy-succindialde 



[001 5] Preferably, the self -tanning agent comprises DHA. erythrulose, or mixtures thereof, more preferably DHA. 

: Preferably the compositions of the present Invention cbniprise fronfi 0.1% to 10% of the self -tanning agent. More pref-: 
erable, the compositions of the present Inyentlon cornprlse from 1.0% to 3,5%i more preferably still Irom 1 .2% to 2.5% 

: of the self tanning agent. ' ■ / ^v* ^" ^ . - {^^ . . , • 

[0016] Tlie cosrrietlc compositions of. the present Invention also comprise a branched and/or cross-linked anionic 
polyelectrolyte polynier. As used herein, "branched and/or cross-linked anionic polyelectrolyte polymer** Includes non- 

' linear polymers in the fomn of a three-dimensional network thai is insoluble in water but swellable in water and thus, 
leading to the production of a cherriical gel. The composition according to the Invention can comprise cross-linked units 
and/or branched units. The branched and/or cross-linked anionic polyelectrolyte polymer comprises at least one mon-! 
onier possessing a strongly acidic function^ co-polymerized with at least one hydroxy alky I aery late neutral morionner. 
[0017] Preferably, the compositions of the present invention coimprise a branched and/or cross-linked anionic poly- 
electrolyte polymer that is the result of the copolymerization of its precursor monomeris that Is cam'ed out at pH 4.0 or . 
below. Preferably the anionic polyelectrolyte comprises from 30% to 89.9999% by weight of the polyelectrolyte polymer 
of a monomer having a strongly acidic function. As used herein, the term "monomer having a strongly acidic function" ^ 
includes monomers having a pKa of less than 3. The pKa is measured by titration of the monoriner having a strongly 
acidic function with a strong base in aqueous solution according to methods well known In the art. The strongly acidic . 
function of the rnonomer containing It is preferably a sulphonic acid function or a phosphbnic add function; partially or 
totally salified. Non-limiting exarhples of monomers having a. strongly acidic function group suitable for use herein 
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.Include partially or totally salified 2-methyl-2-[(1-oxo-2-propenyI)amlno]-1-propanesu!phonic acid, partially or totally 
salified styrenesuifonic acid, or mixtures thereof. Preferably, the monomer comprises the partially or totally salifted. 
alkali metal salt or an ammonium salt of 2-methyl-2-[(1 -oxo-2-propenyl)amino]-1 -propanesulphonic acid. 
[0018] Non-limiting examples of the at least one hydroxy alkyi acrylate neutral monomer suitable for use herein 
5 include 2-hydroxy-ethyl acrylate, 2.3-dihydroxypropyl acrylate. 2-hydroxy-ethyl methacrylate and 2,3-dihydroxypropyl . 
meth aery- late, or an ethoxylated derivative, with a molecular weight from 400 to 1000 of each of these esters, or 
mixtures thereof, preferably 2-hydroxy-ethyl acrylate. Polyelectrolyte polymers useful herein preferably comprise from 
9.9999% to 40% by weight of the polyelectrolyte polymer of the at least one hydroxy alky! acrylate neutral monomer. 
[0019] More preferably, the compositions of the present invention comprise a reverse latex polymer comprising a 
10 branched and/or cross-linked anionic polyelectrolyte polymer, said polymer comprising partially or totally salified 2-me- 
thyl-2-[(1-oxo-2-propenyl)amino]-1 -propanesulfonic acid, copolymerized with 2-hydroxyethyl acrylate. More preferably 
' ^ still, the polymer comprises 30% to 89.9999%. preferably 50% to 89.9999%. of the monomer units of partially or totally 
salified 2-methyl-2-[(1 -oxo-2-propenyl)amino]-1 -propanesulfonic acid (MPSA) by weight of the polyelectrolyte polymer. 
■ Even more preferably, the cross-linked anionic polyelectrolyte polymer comprises, from 58.7% to 89.9999% of sodium 
15. saltorofammoniumsaItof2-methyl-2l(1-oxo-2-propenyl)am!no]-1-propanesulfonlcacid.by weight of the polyei^^ 
. ■ , . lyte polymer and from 9.9999% to 40%, of 2-hydroxyethyl acrylate by weight of the polyelectrolyte polymer. 

[0020] . The polymers for use in the presient Invention preferably comprise an anionic polyelectrolyte that is crossly 
.; ' and/or branched with a diethylenic or polyethylene compound at levels of from 0.0002% to 1.3%, preferably from 

. . 0.001% to 0.8%,. more preferably from 0.01% to 0.6% by weight of the polyelectrolyte polymer. Non-limiting exaniples 
^ 20 of crosslinking agents and/or branching agents suitable for use herein include ethylene glycol dimethacrylate, sodium . 
diallyloxyacetate, ethylene glycol diacrylate, diallylurea, trimethylolpropane triacry late, methylene bisacrylaniide, or 
.mixtures thereof, preferably methylene bisacrylamide. ' . ... / 

[0021] Preferably, the cosrnetic compositions of the present invention comprise from 0.1% to 2.0% of the branched 
. - and/or cross-linked anionic polyelectrolyte polymer, more preferably from 0.2% to 1 .2%, more preferably still from 0.4% 
\ : : 2s too^, : ' " " ^'--^ ' / ■ 

[0022] Non-limiting examples of commercially available branched and/or cross-linked anionic polyelectrolyte polymer 
compositions suitable for use herein include Simulgel NS^*^, available from Societe D'Exploitation de Produits Pour 
Les Industries Chimiques (SEPPIC), Paris. France. , " 

[0023] The compositions of the present invention further have a pH of from 3.5 to 4.5. preferably from 3.7 to 4.2.. It 
soy has surprisingly been found that the.polymers as defined In the present invention are stable at these low pHs, and in 
' • the presence of self-tanning agents. It has also surprisingly been found that by combining the polymers of the present 
. invention with self-tanning agents at low pHs, stable emulsions can be fonned that deliver relatively high proportions 
of active self-tanning agent to the skin following topical application, without the discoloration of the composition often 
. associated with compositions comprising self -tanning agents. Without wishing to be bound by theory, it is believed that 
35 ' - the combination of the polymers hereir), and the low pH.of the composttlon prevent the fonnation of methyl giyoxali a 
degradation product of DHA. It has been suggested in US 6,231,837 B1 that methyl glyoxal is responsible for the 
development of discoloration. in fomiulatibns comprising DHA, and Is also responsible for the production of an unde- 
sirable orange pigmentation when DHA is applied to the skin and is not present in a stabilised form. This may be the 
. reason why the compositions of the present ihvention deliver self-tanning agents to the skin in a form that provides a 
^0. natural tanning appearance, without the associated orange discoloration often associated with compositions containing . 
: \ self-tanning agents. ■ • 

[0024] The compositions of the present invention may additionally conriprise hunnectahts .-Suitable hurhectarits useful 
herein include polyhydric alcohols; sodium 2-pyrrolidone-5-cartoxylate (NaPCA), guanidine; glycolic acid and glycolate- 
salts (e.g. ammonium and quaternary alkyI ammonium);, aloe vera in any of its variety of fonms {e.g., aloe vera gel); 
. hyaluronic acid, precursors and derivatives thereof (e.g., glucosamine and salt derivatives such as siodlum hyaluro- 
nate); lactamide monoethariolamine; acetamide monpethanolannine; urea; and m^^ 

[0025]. preferred humectants, from the viewpoint of boosting moisturlsation, are the polyhydric alcohols. Suitable, 
polyhydric alcohols for use herein include polyalkylene glycols arid more preferably alkylene potyojs and their deriva- 
: tives, including propylene glycol, dipropylene glycol, polypropylene glycol, polyethylene glycol and derivatives thereof, 
50 sorbitol, hydroxypropyl sorbitol, erythritol, threitol, pentaerythritol, xylitol, glucitol, mannitol, hexylene glycol, 'butylene 
. . . glycol (e.g., 1,3-butylene glycol), hexanetriol (e.g., 1 ,2.6-hexanetriol), trimethylol propane, neopentyl glycol, glycerine, 
ethoxylated glycerine and propoxylated glycerine. Preferred polyhydric alcohols of the present invention are polyhydric 
alcohols with 3 to 9 carbon atoms in the moleicule^ Suitable polyhydric alcohols include glycerine, butylene glycol, 
• propylene glycol, dipropylene glycol, polyethylene glycol and derivatives thereof, hexane triol, ethoxylated glycerine 
■ 55 and propoxylated glycerine, or mixtures thereof. More preferred for use in the present invention is glycerin. Preferably, 
the compositions of the present invention comprise from 5% to 30% humectant, more preferably from 7% to 25%. It 
' has been found that humectants are desirable to counteract the drying effect that self-tanning agents have when top- 
ically applied, and.also to chronically hydrate the skin in order to improve its skin ban-ier function. 
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} >[0026] The compositions of the present invention may further comprise from 0.1% to 15% of a skin care active that 
is stable in self-tanning systems. Preferably, thef compositions of the present invention comprise from 0.25% to 5% of ' 
a skin care 'active. Stable skin care actives useful herein Include betaine and Its derivatives, tocopherol esters, skin 

■ lipids, or mixtures thereof. Incorporation of skin care actives in the present compositions enhances the skin benefit 
5 .' - properties by providing reduced water loss and/or providing a desqii amatory, kerato lytic and rejuvenating effect when 
topically applied. • 

- . [0027] One class of skin care actives suitable for use herein are the betaines. Betaines suitable for use herein include 
• those with a molecular weight of from greater than 75 to less than 260, preferably from greater than 75 to iess than 
; 200 and more preferably from greater than 75 to less than 180: 

10 [0028] Betaines useful in the present invention comprise quaternary ammonium salts represented by the general 
; . formula (II) below: - - ' : ■ 



15 
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n 



Wherein R^. Rg, and R3 are independently selected from -H, -CHg. -CHgCHa, and [-CH2CH(OH)R4, wherein is 
selected from -hi, and C1 to C4 alkanes]; and whierein n = an integer from 1 to 3, preferably i .' Preferably R^, Rg, and. 
R3 are all ^-CH^, and n is 1; or R^, R2, and R3 ai-e all -CH3, and n is 2; or R^ and Rg are -CH3, R3 is -H, and n is 1; or . 
25 is -CH3, R2 and R3 are -H' and h is 1; or R^ and R2 are [-CH2CH(6H)R4, R4 is -H or-CH3], R3 iis -H, and n Is 1V ^ 
[0029] : Further examples of betaines and derivatives thereof suitable for use in the present Invention include betaines ■ 
conforming to fontiula (II); wherein any two of R^, Rg, and R3 are independently selected from -H, and -CH3, and the 
' third moiety of R.,, Fig, and R3 is selected from-(CH2)mCH3 wherein m is 4 or 5; and wherein n= an integer from 1 to 
, 3, preferably.1; preferably wherein R., and Rg are -CH3. R3 Is -(CH2)nriCHg wherein m is 4, and n is 1 / 
-:30 .;: ; [0030] 'Another class of betaine derivatives suitable for use in the present ■Invention ..include cholines confomning to . 
■ thegeneralfonTiuIa (lll): ;v.\ ^ , . * -^^ • / ■ ^ [- 'y :• . : ■ . ■ 1 . 




Ra-T^N^— -jCHzj— -CH2R6 — TT-CHgRs 



; (III) 



• wherein R^ , H2, R3 R4 are defined as in part (I) above; and Wherein m is an iritegerfrom 0 to 2, and R5 is selected from 
PO4, SO4 and SO3, arid R^ is selected from H or OH. Prefen-ed are cholines wherein Ri, Rg, and are -CH3; m is, , 
0; Rgis H and R5 is Pb4; or taurines wherein R^, Rg, and R3 are -CH3; m is 0; and R5 is SO3 Rg is H, or R^, Rg, and 
^5 R3 are -CH3; m Is 1 ; Rg Is OH and R5 is SO3 ' : - ' 

[0031] Further betaine derivatives suitable for use In the preisent Invention are those comprising proline, carnitine, '. 
. trimelhylamlneoxide, tricine, dinriethyl proline and mixtures thereof. - « 
[0032] Preferred for use herein are betaine or derivatives thereof comprising tiimisthylglycine. dimethyl glycine, sar- 
cosinei trirnethyl alanine, tricine, dimethyl proline, bicine, gamma-butyro betaine, trimethylamineoxide, proline, carni-. 
so tine, and mixtures thereof,. more preferably comprising trimethylglydne, tricine.and dimethyl glycine; and mixtures . 
thereof. ' ■■ ^ ' • - • ' ' . ■ ' • " ' ■ *" ■ ■ .■■ ■ • . 

[0033] ■ Non-limitlrig examples of preferred betaines or derivatives for use herein are identified immediately above. 
Non-limiting examples of preferred betaines or derivatives include trimethylglydne hydrate, available as.TEGOCARE . 
: - AP (RTM), from T.H: G6ldschmldt (Gennany), proline, available as proline, from Huls-Degussa (Gemnany), bicine, ; 
55 available as bicine, from Sigma Chemical (USA), and dimethylglycine, available as diriiethylglycine from Sigma Chem- ; 
■■ ical(USA)rv' ; ■■ * : . " • ' \ •. \ .-. '' ■ l 

[0034] Another class of skin care actives suitablefor use herein includes the tocopherol esters, materials fonned as . 
a result of the condensatioh reaction between tocopherol and carboxylic iacids. As used herein, "tocopherol esters" 



.BNSOOCID: <EP 1481683A1 J,> ■ 



EP1 481 663 A1 



includes those materials confonming to the general fprmula (IV): . 




CH3;* .i-.--..: ; ■ ...V • - -(IV)- 

wiieretn, R=00 is selected from linear branched and cyciic carboxylic acids, preferably acetic acid, linoi.eic acid, nic- 
otinic acid, oleic acid, or mixtures thereof. More preferably, the sl<in care active comprises tocopherol acetate, toco- 
pherol nicolinale, or mixtures thereof. Non-liniitlng examples of commercially. available tocopherol esters include to- . 
copherol nicotinate. from Ennagram UK Ltd,, London, UK. ; . 

[0035] A further class of skin care actives suitable. for use In the present invention are the skin lipids. Skin lipids 
perfbmn ah integral function of rnaihtaining the water holding ability of the stratum comeum, regulating skin health. " 
Non-limiting examples of skin lipids suitable for use herein include ceramides, cholesterols, fatty acids, or mixtures 
thereof . Ceramides, the primary comporient of skin lipids, and are comprised of sphingolipids consisting of a long chain 
amino alcohpl (sphingosine or one of It's derivatives) to which a long chain fatty acid is linked via an amide bond. . 
..Natural or synthetic sources can be used,. as can pseudo^eramides. Preferably, the skin care active herein comprises * 
ceramide, cholesterol, sphingosine, or mixtures thereof. Non-limiting examples of comrnencially available blends of 
skin lipids suitable for use herein include SK Influx from Gosmofemn. . \: - • . 

[0036] The compositions of the present invention nnay further comprise a natural gum thickener. It has been found 
that the rheology and stability of . the present compositions can be suitably modified and Improved by the addition of 
low levels of natural gum thickeners, without the confipositions becoming too stringy, ortacky. Natural gum thickeners 
suitable for use herein include xanthan gum,' guar gum or its derivatives, chltosah, alginates, carragenan, locust bean ; 
gum, sclerotiurii, pectin, starches or their derivatives, or mixtures thereof, preferably xanthan gum. Where present, the 
natural gum thickeners are preferably present at levels of from 0.05% to 3%, more preferably from 0,05% to. 1 %, more ; 
preferably still from 0.05% to 0.5%.; ^ ' : • • ; \ 

[0037] The compositions of the invention are preferably fonnulated so as to have a product viscosity of at least 4,000 
mPa.s and preferably in the range from 4,000 to 300,000 mPa.s, more preferably from 8.000 to 250,00.0 mPa.s jand 
especially from 1 0,0001o 200,000 mPa.s and.even more especially from 20,000 to 1 00,6.00 mPa.s (25**C, neat * Brook- 
^ field RVT, T-C Spindle at 5 rpms and Hellopath Stand). The compositions of the present invention may be formulated 

• as an emulsion. . . . ;.-.rv : ■ . • ; ' 

[0038] The cosmetic compositions herein are preferably in the form of a water-in-oil or oil-in-water. emulsion. More 
preferably the cosmetic compositions. herein are oll-in-water enriulsions wherein the composition cornprises one or 
■ more oil phases in an aqueous continuous phase, each oil phase comprising a single oily component or a. mixture of .. 
oily components in miscible or homogeneous form. Different oil phases contain different materials, or different conribl- 
nations of materials, from each other. The total level of oil phase components in the compositions of the invention Is 
typically from 0.1 % to 60%, preferably from 1% to 30%, more preferably from 3% to 20% and, most preferably from 

5%t0,15%; ■ ' ' . • . - \ .:■ ,'. 

[0039] In preferred embodiments, the oil phase preferably comprises oily components such as ai natural or synthetic 
oils selected from mineral, vegetable,. and animal oils, fats and .waxes, fatty acid esters, fatty alcohols, fatty acids and 
mixtures thereof. Preferred for use herein are for example, saturated and unsaturated fatty alcohols such a^ behenyl 
alcohol, cetyl alcohol and stearyl alcohol and hydrocartsons such as mineral oils or petrolatum. 
[0040], The present corripositions may further comprise a silicone. phase. The silicone phase can comprise one or 
:more silicone components such as silicone fluids, gums, and mixtures thereof. The, or each, silicone phase generally 
comprises froim 0.1% to 20%, preferably from 6.2% to 10%, more preferably from 0.3% to 5%, of the composition..; 
[0041] Silicone components can be fluids, including straight chain,. branched and cyciic silicones. Suitable silicone, 
fluids useful herein include silicones inclusive of polyalkyi slloxane fluids, polyaryl siloxane fluids, cyclic and linear * 
. polyalkylsiloxanes, polyalkoxylated silicones^ amino and quaternary ammonium modified silicones, polyalkylaryl si-- 
loxanes or a polyether siloxane copolymer and mixtures thereof. The silicone fluids can be volatile or non-volatile. 
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i[0042] The silicone. components can also comprise silicone gums. The tenn "silicone gum" herein includes high- 
molecular weight silicones having a weight average molecular weight in "excess of about 200,000 and preferably from 
about 200,000 to about 4,000,000/ Included are non-volatile polyalkyi and polyaryl siloxane gums. In preferred em- 
bodiments, a silicone oil phase comprises a silicone gum or a mixture of silicones including the silicone gum. 
[0043] Useful herein are silicone/gum fluid blends. Preferred silicone-gum fluid blend based component for use in. 
the compositions herein is a dimethiconpl gum having a molecular weight of from 200,000 to 4,000,000 along with a 
silicone fluid carrier with a viscosity of 0.65 to 100 mm^.s'"". An example of this silicone component is Dow Corning 
.Q2-1503 (85% 5 mm^.s*^ Dimethicone Fluid/15% Dimethlconol) and Dow Coming Q2-1501 available from Dow Corn- 
ing. ■ • / ■■■ v.; . . .. , , ■ . ■ . 

[0044] The topical composltioris of the present Invention preferably comprise emollient materials Including branched 
chain hydrocarbons having an weight average molecular weight of from 1:00 to 15,000, preferably from 100 to 1000; 
. compounds of fonnijila V: " ' ^ . 



wherein is selected from H or CH3, R2, R3 and R* are Independently selected from Ci-Cgo straight chain or branched 
chain alky I, and X is an integer of from 1-20; and compounds having the fomr^ 



wherein R^ is selected from optionally hydroxy or C^-C^ alkyi substituted benzyl .^aiid Rg Is selected from Cj-C2b^ 
branched or straight chain alkyI; and mixtures thereof. . . ■ ; - ' . . ; . : 

[0045] Suitable branched chain hydrocarbons for use herein include isododecane, isohexadecane, Isoelcosane, iso- 
bctahexacontane, isohexapentacontahectane, isopehtacontaoctactane, and mixture thereof. Suitable ester emollient 
niaterials of Fornnula (yi) . include but are not limited to C12-I5 alkyI benzoates.^.' ^ ' . V . 

[0046] Preferred emoHients'for use herein are isohexadecane, isbnoriyi isononanoate.methyl isostearate.lsopropyl 
isostearaite, and mixtures.thereof. A further emollient suitable for use in the composition oif the present invention is 
•petrolatum.;-;", . " C ..' '-. ^ y.'.' ',' '. ' 

[0047] The emollient ma,terla! is preferably present in the compositions' at a level of from about 0.i% to about 10%. 
[0048] The present compositions herein may comprise an emulsifier and/or surifactant, generally to help disperse 
and suspend the discontinuous phase within the continuous phase. For convenience hereinafter enriulsifiers will be 
refen-edto under the temi 'surfactants', thus 'surfactant{s)* will be used to refer to surface active agents whether used 
-as emulsifiers or for other surfactant purposes such as skin cleansing. Known or coriventional surfactants can be used 
in the composition, pi^ovlded that the selected agent is chemically and physlcaily compatible with essential components 
of the composition, and pl-ovides the desired characteristics. 

. [0049] The compositions of the present invention preferably comprise froni 0.05% to 1 5% of a surfactant or rhixture 
of surfactants. The exact surfactant .or surfactant mixture chosen will depend upon the pH of the compositibfji and the. 
other components present. Surfactants suitable for use herein include non-lonk:, ciationic, anionic, zwitterionic, an)-,, 
photeric surfactants, or mixtures thereof. • . ' • \ ^ 

[0050] Preferred surfactants are nonionlc. Anribng the hbnionk: surfactants that arc useful herein are those that can 
be broadly defined as condensation products of long chain alcohols, e.g. Cg.ao alcohols; with sugar or starch polymers, 
i.e., glycosides. Preferred examples include a mixture of cetearyl glucosides and cetearyl alcohols such as those conn- 
mercially available as Montanov 68^^ from Seppic and Emulgade PLBS/SO^'^' available from Henkel. 
[0051] Other useful nionionb surfactants include the condensation products of alkylene oxides with.fatty. acids (I.e. - 
alkyleri.e oxide esters or diesters of fatty acids). Other nonionic surfactants are the coridensation products of alkylene 
.oxides with fatty alcohols (i.e. alkylene oxide ethers of fatly alcohols).. Still other nonionic surfactants are the conden- 
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sation products of alkylene oxides with both fatty acids and fatty alcohols [I.e. wherein the polyalkylene oxide portion.' ' ' ' ; 

; . . is esterified on one end with a fatty acid and etherified (i.e. connected via an ether linkage), on .the other end with a . . . ,1 

^ .. fatty alcohol]. Stil^ other iisefiir non Ionic surfactants include polyhydroxy fatty acid amide surfactants, which are de- ^ ! 

.scribed In rnoredetailin WO98/04241... ■" 1 

5 [0052] Another emulsifler useful herein are fatty acid ester blends based on a mixture of sorbitan or sorbitol fatty .'■ "-i 

. .\ acid ester and sucrose fatty acid ester, the fatty acid in each instance being preferably C8-C24, more preferably Cio-C2o- • " ■ 

. The prefen-ed fatty acid ester emulslfier is a blend of sorbitan or sorbitol Cig-Cap fatty acid ester with sucrose C^q-C^q .\ 

. ^= fatty acld ester, especially sorbitan stearate and sucrose cocoate. This is commercially available from ICI underthe . I 

name Arlatone 2121^*^.. | 

10 V; [0053] Preferred among the nonloriic surfactants are those selected from the group consisting of cetearyl glucosides, . .. . : . / " . . J 

. ." . cetearyl alcohols, PEG-100 stearate, sorbitan stearate and mixtures thereof. : V . . ' .- I 

> [0054] - Emulsions of the present invention may include a silicone containing emulsifler or surfactant: A wide variety . . .. . .; ? 

.. ' of silicone emulsiflers are useful herein. These silicone emulsifiers are typically organically modified onganopolysi- . . ' \ j 

• * : loxanes, also known to those skilled In the art as silicone surfactants. Useful silicone emulsifiers Include dimethicone .-.i 
15 copolyols. Other examples include alkyl-modified dimethicone copolyols, i.e., compounds that contain C2-C30 pendant • l 

. ' - side chains. Still other useful dimethicone copolyols indude materials having various cationic, anionic, amphoteric, . . -] 

.. and zwitterionic pendant moieties. • " ' . V ' • • .. .I 

: . ... [0055] Thecomposltlonof the present.lnventlon corhprlses water. Preferably, water conriprlses from 30% to 85% by ' , ' . 1 

.: weight of the composilion/mdre prefeirably 50% to 75% by weight of the composition. ■ " 1 

■ 20 [0056] The compositions of the present invention can further comprise optional ingredients. Optional ingredlenits are , I 

well known in the art, and can be added without reacting with and altering the chemistry therein. Optional ingredients ' ...j 

; include additional actives, neutralizing agents, s^ ' • . ■ .. ■ . I 

[0057] . The cosmetic compositions of the present invention can be formulated in a f orni suitable for topical applteation;. " ■ ■ - 7 

; , Non-limiting examples of such forms include selftanning compositions, topical composrtions, sprays, aerosol sprays,:. -i 

■ 25 " spray giels; lotions, creams and hiousses. Preferably, the cosmetic compositions of the present invention are in the -. ; i 

form of a self-tanning composition or a lotiori. ^ ^ ; 

/ [0058] Alternatively, the cosmetic compositions of the present invention may be used in combination with a sub^^^^ • . . ■. • : i 

to fonn a skin care kit. The skin care kits; of the present Invention comprise the cosmetic compositions herein, and a. V .:':; •.• . I 

. . substrate; Non-limiting examples of substrates useful herein include wet wipeSi towlettes; foam spongeiSi roller ball . * .| 

50 : ' delivery systems and the like. When used in this fomi, the substrate may be Impregnated, coated, or soaked with the / V, ■/'^ \ 

• compositions herein. Altemiatiyely, the compositions herein may be applied to the substrate by theconsumer immedi- , -V " .'i 
, ately prior to application to the skin. The skin care kits herein are desirable to prevent the accidental application of the . *: : ; * -.J 

• cosmetic composition to areas of the body where it is not required or desired. , \ . , , ' . /. \' \ J 

[0059] The compositions of the present Invention are useful for regulating skin condition: and Enhancing skin tone. - '.y . . | 

Such regulation of skin condition can include cosmetic prophylactic and therapeutic regulation. It may also include. ... ; . ; i 
. . providing a more noticeable improvement, both tactile and visual . . ' ; ; ; ; .| 

■ '.1 . For example, such regulating methods are directed to making.the skin feel softer, reducing the appearance of fine lin^^ .; / - . * | 

> ;;and wrinkles, and improving skin health. Also, such methods provide an enhancement of skin tone. The compositions . .> . • 

. , of the present invention enhance skin tone by Imparting a natural-looking tan to the skin of a consumer foH J 

40 application, without the appearance of an orange colour. This is believed to be due to the improved stabilisation of the ; . \ I 

- vself-tahhlng agent in the compositions, and increased delivery of the self-tanning agent in its active fonm. ■ • . . : | 

• . [0060] Regulating skin condition involves topically applying to the skin a safe and effective amount of a composition . \ 

of the present invention. In a preferred embodiment,. the composition is chronically applied to the skin. By "chronic * , ? 

. . topical application" is meant continued topical application of the composition over an extended period during the sub-.. I 

.45' '.- jecfs lifetime, preferably for a period of at least about one week, more preferably for a period of at least about one ■ i 

.. month, even more preferably for at least about three months, even more preferably for at least about six months, and ' • | 

more preferably still for at least about one year. While benefits are obtainable after various maximum periods of use! ' | 

;(e.g.,five,ten6rtwentyyears),ltispreferredthatchronicapplicatloncontlnuethroughout^ \ 

; applications would be on the order of about once per day over such extended periodsj however application rates can ? 
50 : vary from about once per week up to about three times per day or more. ' 

[0061] A wide range of quantities of the compositions of the present invention can.be employed to provide a skin 

. appearance and/or feel benefit. Quantities of the present compositions, which are typically applied per application, are, I 

• in rng composltion/cm2 skip, from 0,1 mg/cnn^ to 30 rng/cm^. A particularly useful application amount is 0.6 mg/cm^ to • ... ] 
. ■ V ; 20 mg/cm^. ■ V-: ' ' ' l'-' . • . -i 
55 [0062] Regulating skin condition is preferably practiced by applying a composition which is intended to be left on the .. I 

skin for some aesthetic, cosmetic, prophylactic, therapeutic or other benefit (i.e., a "leave-on" composition). After ap- . .. j 

plying the composition to the skin, It is preferably left on the skin for a period of at least 15 minutes, more preferably . ' y l 

at least 30 minutes, even more preferably at least. 1 hour, still more preferably for at least several hours.e.g.. upto 12 .. : • . j 
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^hours...- . ■ ■ • ■ .*' . ■■■ ■ .'.•."'*.-■". 

' [0063] : Another approach to ensure a continuous exposure of the skin to at least a minimum level of the skin care 
'\ actlvelstoapptythecompoundby use of a patch applied, e.g., to the face. The patch can be occlusive, semi-occlusive 
or hoh-occlusive and can be adhesive or non-adhesive. The composition can be contained within the patch or be 
5. - applied to the skin prior to application of the patch. The patch can also include additional actives such as chemical 
initiators for exothermic reactions such as those described in U.S. Patents numbered 5,821,250; 5,981,547, and 
5,972,957. The patch is preferably left on the skin for a periodof at least 5 minutes, more preferably at least 15 mi 
. " more preferably still at least 30 minutes, even more preferably at least 1 hour, still more preferably at night as a fomri 

of night therapy. -.■ • . . " * •' ■ * 

10, [0064]. The compositionisofthe present invention may be manufactured according to a certain method; Them 

for manufacturing the compositions herein coniprises the steps of fonning a premix comprising the branched and/or 
cross-linked anionic polyelectrolyte polymer at a temperature of from 50^*0 to 70°C. Subsequently, said premix is cooled 
. , to a temperature of less than 40°C and the self-tanning agent is added. It Is desirable to form the compositions of the • 
present Invention In this way to maintain the stability of the self-tanning agent during manufacture and subsequent 
15 storage. Without wishing to be bound by theory, it is believed that adding the self-tanning agent to a jDremix already . 
comprisingthel)ranched and/or cross-linked anlonicpolyelectrolyte ; 
vfhe potential for the self-tanning agent. to react with the polymer and other Ingredients ther 
amount of active se|f-tann|ng agent present in the composition. 

'20': EXAMPLES i-v ^ :■; y/-' .^s- '.'■.]:': ■ ■• 

\ . ' ^- ■^•^[0065J•■■■•^ \ '■-':'■}'[ "'^v " /^^ ■ - ■ 
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1. SK Influx; Supplied by Goldschmidt AG,. Goldschmidtstrasse 100, D-45127 Essen, Germany. , • , - 

; , . 2. Tocopherol Nicotinate: Supplied by Enhagram UK Ltd, Edelman House, 123aHigh Road, Whetstone, London. 

3. Simugel NS: Supplied by Seppic, 75 Quai DIOrsay, Paris ' . 
• .V 4. Emulgade :Supplied by Cognis Deutchland GnnbH, Paul-Thorhais Strasse 56, D-40551 Dussefdorf, Genmany . 

5. Nyjonpoly WL10: ,Supplier Optima Chemicals, Unit 17, Chilterp Business Village, Arundel Road, Uxbridge,Mid-;- 
V vdiesex', UBS 2SN.. K^v \4V.:' ; .V'V\-; ''. 

6 Dry Flo : Supplied by National Starch Chemical Company, 10, Finderrie Avenue,: Bridgevyater, NJ 08807, U SA 

7. MIcrothene: Supplied by Equistar ChOTlcals, 1221..McKinney Street, Suite 700, Houston; TX 77252-2583 
\ 8. DHA: Supplied by Merck GmBH, Frankfurter Strasse 250, 64293 Damistadt,. Genriany.- ^ \ . • ^ 

9. Erythrulose: Supplied by Pentaphamn, Ehgelgasse 109, 4002 Basel. Switzerland. : ; ' ." , .- 

; Thie compositions are made as follows: . . ' : i. ; ' ' " ' ' •' ! . f- / " . 

[0066] A water phase iis prepared by admixing all water soluble ingredients {including xanthan gum), except DHA 

and Erythrulose, in water and heating to SO^C. A second prernix is prepared by admixing of the oil soliible ingredients : 
- except the silicone oil (DC1 503) and heating also to 80^0. The oil phase is added to the water phase and sheared to 
.fonn an emulsion. .'v . / ^ ■ a- - . ■ '. ' • ^-^ V.'-v'^/.v- 

[0067] - The emulsion is cooled to 60' C and the polymeric thickeher (Simugel NS) is then added.. At 45-5p''C the 
: benzyl alcohol and DC1503, and particles are added and the resulting product is sheared to ensure particle dispersion, 
; de-agglomeratlon and hohnogenelty. The conrijDOSition can then be ;COoled to. below 40''C arid DHA, -Erythrulose and . 

perfunr^e can be added. The product can then be preparedfor packaging. •. 
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1 , . A cosmetic composition comprising: 

a) a self-larining agent conforming to the general fpnmula; 

so - • •." ; . ' ■' . :. . ^ ! 
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. wherein Ri-' is H;. CHgOH, CHOHCH2OH, CH(OH)CH(=0). CH(0CH3)CH(=0), CH(NH2)CH(=0). or CH 

(NH-Phenyl)CH(=0);andR2isHorCH20H;and ' . , 

b) a branched and/or cross-linked anionic polyelectroiyte polymer, said anionic polyelectrolyte polymer corn-. 
• • prising; 

/; ;i) from 58.7% to 89.9999% by weight of the polyelectrolyte polymer of a monomer comprising a strongly 
r acidic function; : : ' . 
ii) from 9.9999% to 40% by weight of the polyelectrolyte polymer of at least one hydroxy alkyi acrylate 
' . -neutral monomer; and .. : ; 

. : : III) from 0.0002% to 1.3% by weight of the polyelectrolyte polymer of a diethylenic or polye%lenic cross- 
linking agent; said composition further having a pH of from 3.5 to 4.5: ; 

2. .. The cosmetic composition according to claim 1 wherein the strongly acidic function of said monomer of part (i) 
: . ■ comprises a partially or totally salifiedsutphonic acid function, apaitiallyortotally salifie^ 
' or mixtures thereof . 

3. The cosmetic composition according to, claim 1 or claim 2 wherein the neutral monomer comprises 2-hydroxyethy- 
lacrylate, 2,3-dihydroxypropyl acrylate, 2-hydroxy-ethyl methacrylate and 2,3-dihydroxypropyl methacrylate, or an 
ethoxylated derivative having a molecular, weight , of from 400 lo 1 000 or mixtures thereof, preferably 2-hydrox/ 

; Methyl acrylate" . .^ . > ■. ;■* '. ■ '• ' " / •: *' 

4. The cosrrietic compositlori according to any one of claims 1 to 3 wherein the cross-linking and/or branching. agent 

. . comprises ethylene glycol dimethacrylate, sodiunfi diallyloxyacetate, ethylene glycol diacryiate, diallylurea,.trimeth- . 
yjolpropane. triacrylatc, methylene bisacrylamide or mixtures thereof, preferably nriethylene bisacrylamide:" ; : ' - \ 

'5. " The cosmetic composition according to any one of the prece(dlng claims wherein the branched and/or cross-linked . 
anionic polyelectrolyte polyrher comprises: 

j) from 58,7%ta 89.9999%by weight of the polyelectrolyte polyrher Of the partially and/or tote^ alkali 
. " . metal salt or ammonium salt of 2-methyl-2-[(1-oxo-2-propenyl)-1-propanesulphontc acid; ^ 
: V iij from 9.9999% to 40% by weight of the polyelectrolyte polymer of 2-hydroxyethylacrylate;:and " . 
iii) f rom 0.0002% to 1 .3% by weight of the polyelectrolyte polymer of methylene bisacrylamide. . ! 

' 6. . The cosmetic composition according to any one of the preceding claims wherieln the branched and/or cross-linked 
' ^. anionic polyelectrolyte polymer is a reverse latex polymer. • 

7. : The cosmetic composition according to any one of the preceding claims comprising, from 6. 1 % to 2% of the. 
. branched and/or cross-linked anionic polyelectrolyte polymer. . 

8.. The cosmetic composition according to any one of the preceding claims comprising from 6.1% to 10% of the self- 
/tanning agent, y.-- .... .\ 

9. The cosmetic composition according to any one of the preceding claims wherein the self-tanning agent comprises, 
dihydroxyacetone, erythrulose, or mixtures thereof: ■ . .' ' 

10. - The coshiietic comjposltion according to any one of the preceding claims wherein the pH of the coniposltlon Is from 

3>lo4.2.' '"v.. 

11. Ti^e cosmetic composition according to any one of the preceding claims further comprising from 5% .t9 30% by 
weight of the composition of a poiyhydric alcohol humectant, preferably wherein said polyhydric alcohol hurnectant 

" ' [ comprises glycerin. ■;. . : : - 

12. The cosmetic coniposition according to any one of the preceding claims further comprising a skin care active. 

13. The cosmetic composition according to claim 12, wherein said skin care active comprises betaine and its deriva- 
; . tives, tocopherol esters, skin lipids, or mixtures thereof. 

14. The cosrnetic cornposition according to claim 13, . wherein said skin care active conriprises trimethyl glycine, toco- .- 
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pherol nicotlnatejopopheroi acetate, ceramide/choliBst^ • ^ - 

. ; 15. The cosmetic composition according to claim 12 com^^^^^ • ■ • ! 

5 . 16. The cosmetic composition according to any one of the preceding claims further comprising a natural gum thickener. " i 

' . ■'. . 17. The cosmetic cpnriposition according to claim 16 comprising ifrom 0.05% to 3% by weight of the coirjposltibn of a . - V . . j 

:: .; natural gum thickener.', " • ';. . .•• I 

10 . 18. The cosmetic composition according to claim 1 7 wherein said natural gum thickener comprises xanthan gum, guar * 

, . : gum or its derivatives;, chitosan,; alginates, carageenan, locust bean gum, sclerotlum, pectin,, starches or their .• | 

; , . .. derivatives, or riilxtures thereof, preferably xanthan gunfi., '■\ ' , . . . : ! 

.1 9., The cosmetic composition- according to any one of the preceding claims In the fonn of an emulsion, preferably an . • ' • . , .i 
■ , pll-in-water emulsion. ; - : . • ' 

/ . : 20. The cosmetlc^^ to claim .119 wherein the oil phase comprises from 0.1%tO:60% by weight of ■ \ . .V j 
/\ the composition; - ■.;■:/.'.."■:[ . . 

■ . 20 21. A method of regulating skin condition comprising topically applying the composition according to any of the pre-: . i 
ceding claims to th 

■ ; - - U'^' :Askin:care Wtcomprisilng^ . /^v,^:;"- . -i- :. /.■„-;■ ... v>'>- ■ v^v- 

aj the composition accorciing to any one o r- :■ \ ; ; ^ ; ? 

v- • • ' ■ . -.'b) 'a substrate:' :,' . ; '^.-i ■ ■ \ , •/•v*;'- ^ ' . '/ ^■ ■ ^-z:: '■ r ; 

■■ 23: A method of manufacturing the composition according to claim 1 comprising the steps of fomriing a premix com- . ' l 

; prising said branched and/or cross-linked anionic potyelectrolyte polymer at a.temperature of from SC^C to yO'C, . ; 

: 50. \ cooling said premix to a temperature. 0^ ' • . | 
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